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Published: 04 November 2021 Prognosis varies depending on many factors. As a result of this difference, it is difficult
DOI: 10.32996/jmhs.2021.2.2.11 to predict the prognosis. Therefore, following patients in terms of survival rates and
their correlation with these factors enables us to draw results that serve future research
KEYWORDS related to diagnostic and therapeutic methods. This is an observational, prospective
study on patients with malignant and semi-malignant pleural effusions from a single
Malignant pleural effusion, lung oncology center between January and June 2020. The patients' complete
cancer, adenocarcinoma, characteristics were recorded. Survival time was calculated from the diagnosis of
pleurodesis pleural effusion until death or the passing of a year, whichever happened first. The final

patient population was 89. We relied upon the IBM SPSS Statistics Version 20 program
to calculate the statistical parameters and analyze the results. Men patients
predominated our study and so did the patients younger than 60. Lung tumors were
the most common cause. Histologically, adenocarcinoma occupied the largest
percentage. The effect of adenocarcinoma on survival was statistically (P < 0.001) and
clinically significant, greatly reducing these rates. Finally, pleurodesis was a statistically
significant factor (P = 0.04) in improving survival. Malignant pleural effusion is
associated with low survival rates. Lung tumors are the most common cause, while
adenocarcinoma is the most common histological type, and it is of great statistical
importance in reducing the survival rates. Finally, pleurodesis was associated with
significantly better survival time.

1. Introduction

Malignant pleural effusion (MPE) is defined as a pleural effusion containing malignant cells (Rice et al., 2006). It is a common
manifestation in patients with metastatic tumors, as it is seen in about 15 percent of patients with tumors (Henschke et al., 1991;
Sahn, 1988). Lung and breast tumors, followed by lymphoma, gynecological tumors, and malignant mesothelioma are the most
common causes (Anderson et al., 1974). The survival of patients with MPE after its diagnosis ranges between 3 and 12 months
(Sahn, 1998). This effusion usually presents with dyspnea, cough, and chest pain. The severity of these symptoms is related to the
amount (size) of the effusion and the condition of the patient's cardiovascular and respiratory systems (Sahn, 1988). Despite the
advances in treatment methods for tumors, the treatments for MPE are still palliative, with a low average survival rate as mentioned
above (Prakash & Reiman, 1985). The prognosis for patients varies greatly and depends on a number of factors such as the primary
tumor and its stage, the patient's clinical condition, the patient's age, pleural fluid proteins, and other factors (Asakura et al., 2005;
Heffner et al., 2000). As a result of this disparity and due to the wide spectrum of tumors causing malignant effusions; it is difficult
to predict the prognosis of this complication or the survival of these patients. Therefore, by following up on these patients in terms
of survival rates and their association with the aforementioned factors, results can be reached that serve subsequent research
related to diagnostic and therapeutic methods and the expected prognosis of this disease group.
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2. Methodology

We conducted a study on patients with malignant and semi-malignant pleural effusions from one oncology center during the
period between the beginning of January 2020 and the end of June 2020 and then followed up on each of them for a period of
one year. The patient's gender and age at the time of MPE diagnosis were recorded. The primary tumor and its histological pattern
were also identified. In addition, patients were classified according to whether they had undergone thoracentesis or biopsy, the
results of the cytological study of pleural fluid, if performed, and the side of the effusion. We relied on Light's Criteria to diagnose
exudative pleural effusions. The effusion was malignant when the cytology was positive, while we adopted the term “semi-
malignant’ for effusions where the cytological study did not show malignant cells. Finally, we recorded whether or not patients
underwent pleurodesis. Bleomycin was the only available material for pleurodesis on our hands at the time of the study. The
survival time (ST) was calculated from the diagnosis of MPE until death or the passing of a year; whichever happens first. The final
patient population was 89.

This is an observational, prospective study. Statistical analysis methods include descriptive statistics which consist of qualitative
variables expressed as frequencies and percentages, and quantitative variables expressed by measures of central tendency and
measures of dispersion. Inferential statistics include survival time analysis using Kaplan-Meier curves, We used Cox regression
analysis to estimate the Hazard Ratio and the Log-rank test to compare between groups and test the primitive variables. The
results are considered statistically significant when the P-value is less than 5 %. We relied upon the IBM SPSS Statistics (Statistical
Package for the Social Sciences for Windows; Version 20) program to calculate the statistical parameters and analyze the results.

3. Results and Discussion

The research sample included 89 patients divided into 53 men and 36 women. The ages ranged between 8 and 88 years. The
median age was 58 years, while the mean age was 57. The sample was divided into two age groups: younger than 60 years old,
and 60 years old or older. Investigation of pleural effusion was conducted in 59 patients, while the imaging findings were relied
upon as the sole diagnostic tool in 30 patients. Thoracentesis was the diagnostic method of choice, and in the event that it was
negative, a pleural biopsy was used. These 59 patients were then categorized into 35 cytology positive patients; when abnormal
cells were found; and 24 cytology negative patients when no such cells were found. The patient sample was also divided into nine
groups according to the primary tumor (Figure 1). Lung tumors were the most common with 25 patients, followed by hematologic
malignancies and metastases of unknown origin. Moreover, patients made 12 groups according to their histological type (Figure
2). Adenocarcinoma was the most common with 25 patients, followed by non-Hodgkin's lymphoma and squamous cell carcinoma.
The side of the effusion was verified in 66 out of 89 patients. The effusion was unilateral in 44 patients and bilateral in 22.
Pleurodesis was performed in 21 patients (Table 1).
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Figure 1. Pie chart demonstrating the distribution of the patient sample according to the primary tumor
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Figure 2. Bar chart demonstrating the distribution of the patient sample according to the histological type

Table 1. Characteristics of the study group

Variable

Number (patients)

Percentage (%)

Positive

Male 53 59.60
Female 36 40.40
Age

<60 49 55.1
60< 40 44.9
Tool of investigation

Thoracentesis 38 427
Biopsy 21 23.6
Imaging only 30 337

35

59.3

Negative

Unilateral

24

40.7

67

Bilateral

22

33
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The mean survival time for the whole sample was 4.6 months, and the median survival time was 3 months. At the end of the one-
year follow-up period, only ten patients were alive. There was no statistically significant effect of gender or age on ST. The median
survival time was higher in men without any difference in the mean. As for age, there was no difference recorded in the median or
mean ST. There was also no statistically significant effect for the result of the cytological study on the ST survival time; with a clinical
difference in favor of the negative cytology, up to two months for the median ST, and about one month for the mean ST. In a
similar fashion, there was no statistically significant effect of lung and breast tumors on survival rates when compared with the rest
of the primary tumors, although the P-value for breast tumors is close to a statistically significant value. Adenocarcinoma had a
clinically significant effect on survival rates (Figure 3, Figure 4), and this statistical significance is associated with clinical
significance observed through both the mean and the median ST; compared to the rest of the histological types. The side of
effusion had no significant effect on survival rates. Finally, pleurodesis had a statistically significant effect on survival (Figure 5,
Figure 6), as both the median and mean survival times were significantly higher in patients who had pleurodesis compared to
those who did not undergo this procedure (Table 2).
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Figure 3. Kaplan-Meier survival curves according to histological type, showing a divergence between the curve of the
adenocarcinoma group and the rest of the histological types, with an important difference between them in terms of survival time
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Figure 4. Kaplan-Meier risk curves according to histological type, showing a divergence between the curve of the adenocarcinoma
group and the rest of the tumors, with an important difference between them in terms of survival time
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Figure 5. Kaplan-Meier survival curves according to whether or not pleurodesis was done; show a divergence between the two

curves with an important difference between them in terms of survival time
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Figure 6. Kaplan-Meier risk curves according to whether or not pleurodesis was done; show a divergence between the two curves
with an important difference between them | term of survival time
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Table 2. Mean and median survival according to each variable

Variable Number (patients) P-value Mean ST (months) Median ST (months)
Gender

Male 53 4.6 3
Female 36 0.6 4.6 2.5
Age

<60 49 47 3
60< 40 0.8 45 3
Cytology

Positive 35 53 4
Negative 24 0.4 6.2 6
Primary tumor

Lung 25 04 49 3
Breast 11 0.07 6.1 4
Histological type

Adenocarcinoma 25 | 0.001 | 2.8 | 2
Side of effusion

Unilateral 44 4.2 3
Bilateral 22 0.7 4 2.5
Pleurodesis

Yes 21 6.5 7
No 68 0.04 4.1 2

Malignant pleural effusion is associated with advanced tumor stages and poor patient survival (Heffner et al., 2003). No significant
differences were recorded between our study and the studies conducted by Anevlavis et al. (2014) and Bikmalla et al. (2013)
regarding the prevalence of malignant pleural effusion between genders, with men being the largest proportion in most studies,
including ours, but the average age of patients at diagnosis was higher in these studies than ours. That may indicate an important
point which is the increase in the incidence of MPE at younger ages in our country in particular. International studies varied in their
method of diagnosing MPE. On the one hand, Bikmalla et al. (2013) resorted to thoracentesis as the most common diagnostic
method, similarly to our study. On the other hand, Anevlavis et al. (2014) resorted to more invasive procedures such as
thoracoscopy. According to Bikmalla et al. (2013), the cytological study was more commonly positive than our study in detecting
malignant cells, and this may be due to the routine use of cell blocks, which are left in our hospital for special cases and are not
carried out as usual. The use of imaging findings as to the only diagnosis of malignant pleural effusion — without conducting a
cytological investigation — was less common than our study (Bikmalla et al., 2013). Lung tumor was dominant in both studies
carried out by Bikmalla et al. (2013) and Jeba et al. (2018), which is consistent with our study. Regarding prevalence, lung tumors
were followed by a wide variety of other tumors, without taking a specific trend (Bikmalla et al., 2013; Jeba et. al., 2018). The
tendency of some tumors without others — or in greater proportions — to form MPEs can be explained by the presence of other
proposed mechanisms accompanying the main mechanism for the occurrence of effusion. Antony et al. (2001) suggested a faulty
cycle of interactions between pleural neoplastic cells and both the immune and vascular systems; leading to an increased fluid
production through plasma leakage into the pleura. Stathopoulos & Kalomenidis (2012) attributed the ability of some tumor cells
to activate this sequence to a special and distinct transcriptional reservoir, which leads to active vascular interactions within the
pleural space, a mechanism that also explains the tendency of some histological types to produce more MPEs than others.
Explanatory adenocarcinoma was the most common histological type in both our study and Jeba et al (2018) study. Our study also
agreed with Bikmalla et al. (2013) on the prevalence of unilateral effusion in patients with malignancy. Finally, the rates of
pleurodesis were noticeably higher in international studies than in ours (Bikmalla et al.,, 2013; Hirata et al,, 2011; Ozyurtkan et al.,
2010), and this disparity can be attributed to the different indications approved for pleurodesis between one hospital and another,
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and the high cost of this procedure in our country, which leads doctors to resort to less expensive and non-invasive procedures
such as repeated thoracentesis. Gender or age did not affect survival rates according to Jeba et al. ', which is consistent with our
study. Some international studies have found that some primary tumors have a significant statistical effect on survival rates
(Anevlavis et al., 2014; Hirata et al.,, 2011; Jeba et al., 2018), which our study did not find mainly due to the small sample size. The
results of international studies varied about the importance of the effect of histological type on survival rates. However, we found
a statistical and a clinical value for the influence of adenocarcinoma on survival, a result that Jeba et al. (2018) couldn't find. The
influence of the side of the pleural effusion has not been studied extensively in international studies, but Jeba et al. (2018) found
that bilateral effusion is associated with lower survival rates, a result which our study could not prove. This may be due to our
inability to determine the side of effusion in a significant part of the studied sample due to the lack of available data, which may
have had a significant impact on our conclusion. As for pleurodesis; both Bikmalla et al. (2013) and Ozyurtkan et al. (2010) focused
on the safety of the procedure and its effectiveness in preventing the fluid from accumulating again, ideas that we could not
address in our study. However, neither Bikmalla et al. (2013) nor Hirata et al. (2011) found statistical significance for the effect of
pleurodesis on survival, contrary to our study which found an important effect of pleurodesis in favor of improving survival rates.
This may be due to several reasons: the first is the high rates of pleurodesis globally compared to our study (Bikmalla et al., 2013;
Hirata et al., 2011; Ozyurtkan et al., 2010), then the variation in the indications for pleurodesis on which it depends, and finally the
difference in the materials used in pleurodesis between studies. Of course, it should be noted that recent evidence indicates the
superiority of talc over bleomycin — which is considered chemotherapy in itself for a large number of tumors such as lymphomas,
testicular cancer, and others — in terms of success rates of pleurodesis and prevention of recurrence of effusion. Although there
was no significant difference between them in mortality rates according to Wei et al. (2009).

4. Conclusion

We can conclude that MPE is associated with low survival rates of less than a year in most patients. The prevalence of this effusion
does not differ significantly between genders or between age groups. Neither of these variables significantly affected survival rates.
Lung tumors are the most common cause of MPE, followed by hematological malignancies and metastases of unknown origin. No
primary tumor, including lung tumor and breast tumor, was associated with a statistically significant effect on survival rates.
Adenocarcinoma is the most common histological type, and it is of great statistical importance in decreasing the survival rates of
MPE patients. No significant differences were recorded in terms of frequency or survival rates between unilateral and bilateral
effusions, or between negative and positive cytology. Finally, pleurodesis was associated with significantly better survival rates,
both clinically and statistically.

To our knowledge, this is the first study that analyses the characteristics of MPE patients in our country. However, our study has
its limitations. We could not evaluate the effectiveness of pleurodesis due to the difficulty of continuous, radiological follow-up of
patients during the study period. The small size of patient groups according to tumor type and histological pattern negatively
affected the strength of our findings and forced us to regroup patients in order to study the relationship of these two variables
with survival rates. We also had to rely on imaging findings alone as a diagnosis of MPE in a group of sample patients. Plus, we
were unable to determine the side of effusion in another group also due to the lack of available data.

Any pleural effusion that occurs in a patient with known malignancy should be investigated. The reliance on cell block technology
should be widened to increase the sensitivity and specificity of screening for malignant cells. More extensive studies on the
relationship of MPE with various types of tumors and their histological patterns should be conducted, and the impact of this
relationship on survival rates must be studied in a wider aspect. We should also be giving special importance to adenocarcinoma
patients who develop MPE because this effusion is associated with a significant decrease in survival rates. To conclude, pleurodesis
should not be neglected because it is accompanied by a significant improvement in survival rates. Having better communication
with thoracic surgeons about the possibility of updating or expanding the approved indications for performing pleurodesis could
be of great importance, too.
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